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PROBLEM TO BE SOLVED: To improve a content of a 
positive electrode active material to realize high capacity 
of an alkaline dry battery, and to.preyent deterioration of 
heavy load characteristics after storage. 
SOLUTION: This alkaline dry battery has a bottomed 
cylindrical positive electrode can doubling as a positive 
electrode terminal, a hollow cylindrical positive electrode 
mixture disposed inside the positive electrode can, and a 
gelatinous zinc negative electrode filled in the hollow part 
of the mixture through a bottomed, cylindrical separator. 
As the positive electrode can, the can is manufactured 
as follows: a nickel-cobalt alloy plating layer is formed on 
one face of a cold-rolled steel plate material previously 
formed with a nickel plating layer on both faces, and the 
steel plate material Is press drawn and irqned such that the 
layer becomes the inner face. , 
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* NOTICES * • 

JPO and INPIT are not respoiisible for' any 
damages caused by the .use of^ tliis .translat^ionv 

l.This document has beenXransiated by computer. So the translatidn may n6t reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[aaim(s)] 

[Claim 1] In an alkaline battery equippied with the gel zinc negative electrode with which the centrum of 
a mixture was filled up the hollow arranged in the positive-electrode can and positive-electrode can of 
the closed-end cylinder which serves as a positive-electrode terminal - a cylindrical positive electrode - 
a mixture and a closed-end cylinder-like separator - minding - said positive electrode t- The alkaline 
battery characterized by using the can which carried out drawing ironing so that a nickel-cobalt alloy 
deposit might be formed in one field of the cold rpUed steel plate material which made the nickel-plating 
layer form in both sides beforehand as said positive-electrode can and the field might turn into an inner 
surface. » • - . ! ^ \ - . - 

[Claim 2] In an alkaline battery equipped with the gel zinc negative electrode with which the centrum of 
a mixture was filled up the hollow arranged in the positive-electrode can and positive-electrode can of 
the closed-end cylinder which serves as a positive -electrode terminal - a cylindrical positive electrode - 
a mixture and a closed-end cylinder-like separator - minding ~ said positive electrode - Heat-treat the 
cold rolled steel plate material in which the cobalt deposit was made to form, and a nickel-a)balt alloy 
deposit is made to form between a nickel-plating layer and a cobalt deposit on a nickel-plating layer to 
both sides beforehand as said positive-electrode; can. The alkaline battery characterized by using the can 
which carried out drawing ironing and produced tWs steel pk^^ ' ' 

[Claim 3] In an alkaline battery equipped with the gel zinc negative electrode with which the centrum of 
a mixture was filled up the hollow arranged in the positive-electrode can and positive-electrode can of 
the closed-end cylinder which serves as a positive-electrode terminal — a cylindrical positive electrode ~ 
a mixture and a closed-end cylinder-like separator - minding - said positive electrode - A nickel- 
plating layer is made to form in one field of a **** rolled-steel plate as said positive-electrode can. The 
alkaline battery characterized by using the can >yhich carried put drawing ironing so that a nickel-cobalt 
alloy deposit might be made to;form in another field*and a nickel-cobalt alloy deposit might become an 
inner surface. , ; , : ' " v 

[Claim 4] said positive electrode - the alkaline battery according to claim 1 to 3 characterized by using 
the oxy-nickel hydroxide with which the mixture was coated with the cobalt compound. 
[Claim 5] The alkaline battery according to claim 1 to 4 with which the conductive film which uses 
graphite powder as a principal component is formed in the inner surface of said positive-electrode can. 
[Claim 6] a positive electrode - a mixture - the alkaline battery according to claiin 1 to 5 whose inner 
graphite powder content is below 8 mass %. 



[Translation done.] 
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♦NOTICES* . • . 

JPO and INFIX are hot-^respoiiBible for any 
damages caused by the use of this translation. 

IThis document has been translated by^ computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not lye translated. 
3.1n the drawings, any worjis are not translated.: 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the alkaline battery carries out an engine-performance 

improvement and it was made to fit a heavy-loading application. 

[0002] 

[Description of the Prior Art] The application of super-heavy loading or heavy loading has been required 
of the latest alkaline battery like portable AV equipments, such as a notebook sized personal computer, a 
CD player, MD player, and a liquid crystal television, and a cellular phone, in this dry cell, after the 
positive-electrode can carries out drawing ironing of what performed nickel plating to both sides of a 
steel plate beforehand or it carries out spinning only with a steel plate, it performs nickel plating, and the 
thing in which the conductive film which uses graphite powder as a principal component was made to 
form uses it for an inner surface, respectively having --**** - thereby - a positive electrode the 
contact resistance of a mixture and a positive-electrode can was reduced, and the heavy -loading property 
is improved. 
[0003] 

[Problem(s) to be Solved by the Invention] by the way - in order to realize high capacity-ization in an 
alkaline battery ~ a positive electrode - a mixture ~ inner manganese-dioxide content must be made to 
increase and the content of the graphite powder of an electric conduction agent becomes low inevitably, 
this - a positive electrode - the contact resistance of a mixture and a positive-electrode can is increased, 
and it becomes the cause of reducing lowering and the heavy-loading property of a short-circuit current. 
Although making a conductive film form in the inner surface of a positive-electrode can is performed as 
this cure as described above, such a high capacity-ized cell has the problem that a heavy-loading 
property falls, after storage, especially elevated-rtemperature storage. It aims at this invention having 
coped with the above-mentioned problem, having been made, and attaining high capacity-ization of an 
alkaline battery, and preventing lowering of the heavy-loading property after storage, 
[0004] 

[Means for Solving the Problem] the hollow arranged in the positive-electrode can and positive- 
electrode can of the closed-end cylinder with which the 1st this invention serves as a positive-electrode 
terminal - a cylindrical positive electrode - with a mixture In an alkaline battery equipped with the gel 
zinc negative electrode with which the centrum of a mixture was filled up a closed-end cylinder-like 
separator - minding - said positive electrode - It is the alkaline battery characterized by using the can 
which carried out drawing ironing so that a nickel-cobalt alloy deposit might be formed in one field of 
the cold rolled steel plate material which made the nickel-plating layer form in both sides beforehand as 
said positive-electrode can and the field might turn into an inner surface. 

[0005] the hollow arranged in the positive-electrode can and positive-electrode can of the closed-end 
cylinder with which the 2nd this invention serves as a positive-electrode terminal ~ a cylindrical 
positive electrode ~ with a mixture In an alkaline battery equipped with the gel zinc negative electrode 
with which the centrum of a mixture was filled up a closed-end cylinder-like separator ~ minding ~ said 
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positive electrode - Heat-treat the cold rolled steel plate material in which the cobalt deposit was made 
to form, and a nickel-cobalt alloy deposit is made to form between a nickel-plating layer and a cobalt 
deposit on a nickel-plating layer to both sides beforehand as said positive-electrode can. It is the alkaline 
battery characterized by using the can which; carried out drawing ironing and produced this steel plate. 
[0006] moreover, the hollow arranged in the positive-electrode can and positive-electrode can of the 
closed -end cylinder with which the 3rd this invention serves as a positive-electrode terminal - a 
cylindrical positive electrode ~ with a mixture In an alkaline battery equipped with the gel zinc negative 
electrode with which the centrum of a mixture was filled up a closed-end cylinder-like separator ~ 
minding ~ said positive electrode - A nickel-plating layer is made to form in one field of a **** rolled- 
steel plate as said positive-electrode can. It is the alkaline battery characterized by using the can which 
carried out drawing ironing so that a nickel-cobalt alloy deposit might be made to form in another field 
and a nickel-cobalt alloy deposit might become an iimer surface. 

[0007] moreover, the above 1st thru/or the 3rd this invention - setting said positive electrode - it is 
desirable to use the oxy-nickel hydroxide coated with the cobalt compound as positive active material 
contained in a mixture. 

[0008] Furthermore, in the above 1st thru/or the 3rd this invention, it is desirable to form in the inner 
surface of said positive-electrode can the conductive film which uses graphite powder as a principal 
component. 

[0009] further -- the above 1st thru/or the 3rd this invention - setting - a positive electrode - a mixture 

- it is desirable for inner graphite powder content to be below 8 mass %. 

[0010] 

[Embodiment of the Invention] the alkaline battery of this invention - a positive-electrode can and a 
positive electrode - in the high-capacity-ized dry cell, the heavy-loading property after elevated- 
temperature storage is improved by improving a mixture, namely, the hollow arranged in the positive- 
electrode can and positive-electrode can of the closed-end cylinder with which this invention serves as a 
positive-electrode terminal - a cylindrical positive electrode - with a mixture a closed-end cylinder-like 
separator - minding ~ said positive electrode - in an alkaline battery equipped with the gel zinc 
negative electrode with which the centrum of a mixture was filled up, it is characterized by using the can 
which carried out drawing ironing of the cold rolled steel plate material which made the deposit form in 
a front face beforehand as said positive-electrode can. And it is a deposit on this front face of a steel 
plate (1). On both the front faces of a cold rolled steel plate What formed the nickel-plating layer and 
formed the nickel-cobalt alloy deposit in the inside front face further (2) On both the front faces of a 
cold rolled steel plate Thing which a cobalt deposit is made to form on a nickel-plating layer, and this 
was subsequently heat-treated [ thing ] and made the nickel-cobalt alloy deposit form in the question of 
a nickel-plating layer and a cobalt deposit (3) A nickel-plating layer is made to form in the front face 
used as the outside surface of a cold rolled steel plate. The thing which made the nickel-cobalt alloy 
deposit form in another field used as an internal surface is employable. 

[0011] In this invention, in case it makes the gap of the male of metal mold, and a female mold board 
thickness extent of a processed steel plate in case drawing ironing carries out spinning of the steel plate 
with the press using metal mold, and it carries out spinning with a press, it means processing performed 
so that a scratch crack may be formed in the steel plate front face which touches a male. The "ten-point 
average of roughness height" specified to specification B060 1-1994 of JIS was used for the roughness 
on the front face of a steel plate by the scratch crack. The measuring method of this surface roughness is 
the approach of measuring the granularity at the time of making the head radius of a sensing pin into less 
than [ 2micrometer**25% ], contacting this sensing pin to a cell terminal side, and making it move 1mm 
under the load of 0.7 or less mNs, and per second 0.1mm conditions of constant speed. In this invention, 
it measures by this approach and the thing with an extent of 2-5 micrometers is suitable. 
[0012] since the positive-electrode can used with the alkaline battery of this invention of the above- 
mentioned deposit configuration (1) constitutes a concavo-convex field by the very fine crack which 
nickel-cobalt alloy plating formed in the inner surface generated at the time of drawing ironing ~ a 
positive electrode - a touch area with a mixture or a conductive film becomes large, and cell internal 
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resistance is reduced. It is rare for an iron substrate to be exposed on the other hand, even if these layers 
crack since the nickel-plating layer is further formed in the bottom of a nickel-cobalt alloy deposit, 
therefore, oxidation of the iron at the time of carrying out elevated-temperature storage - a positive 
electrode ~ contact resistance with a mixture or a conductive fihn does not become large, and 
degradation of the heavy-loading property after elevated-temperature storage is small. 
[0013] Moreover, in the cobalt deposit formed in the iimer surface, at the time of drawing ironing, a fine 
crack occurs and the positive-electrode can used with the alkaline battery of the above-mentioned 
deposit configuration (2) also constitutes a concavo-convex field. In this case, since the nickel-cobalt 
alloy deposit is formed between the nickel-plating layer and the cobalt deposit, the crystal of plating 
becomes precise, a degree of hardness becomes high and spacing of a crack becomes still denser, 
therefore, a positive electrode - while a touch area with a mixture or a conductive film becomes large - 
a positive electrode the adhesion of a mixture qan improve and the internal resistance of a cell can be 
reduced further. Moreover, it crocodiles also in this case, and since the nickel-cobalt alloy deposit is 
further formed in the bottom of the cobalt deposit carried out, even if a cobalt deposit cracks, an iron 
substrate cannot be exposed and degradation of the heavy-loading jproperty after elevated-temperature 
storage can be prevented. 

[0014] In the nickel-cobalt alloy deposit formed in the iimer surface, at the time of drawing ironing, a 
fine crack occurs and the positive-electrode can used with the alkaline battery of a deposit configuration 
(3) next also constitutes a concavo-convex field, in this case - since a nickel-cobalt alloy deposit has the 
high degree of hardness - spacing of a crack - dense - becoming - therefore, a positive electrode - 
while a touch area with a mixture or a conductive filin becomes large - a positive electrode - the 
adhesion of a mixture improves and the internal resistance of a cell is reduced. Since the degree of 
hardness of a nickel-cobalt alloy deposit is high, it generates only in the surface section very much, and 
a crack does not have the thing of this deposit which an iron substrate exposes by the crack. Therefore, 
degradation of the heavy-loading property after elevated-temperature storage can be prevented like the 
above-mentioned invention. 

[0015] the deposit which has specific lamination in this invention on the front face of the cold rolled 
steel plate used for the above-mentioned positive-electrode can - constituting - the time of drawing 
processing - a front face - surface roughening - carrying out a positive electrode - while making a 
touch area with a mixtiire increase and reduction-izing internal resistance - a positive electrode - 
contact resistance is further reduction-ized by using as a mixture the oxy-nickel hydroxide coated with 
the cobalt coinpound. Moreover, contact resistance can also decrease further the inner surface of the 
positive-electrode can in this invention by forming the conductive film which uses graphite powder as a 
principal component further, consequently, a positive electrode - a mixture - the quantity of an inner 
graphite powder content can be decreased below to 8 mass %, the amount of the oxy-nickel hydroxide 
coated with the part cobalt compound can be made to increase, and high capacity-ization can be attained. 
In addition, in this invention, since eliminating graphite powder thoroughly has the remarkable 
increment in internal resistance, if is ndt realistic, and as for 3 mass % extent at least, adding is desirable. 
[0016] 

[Example] Hereafter, the example of this invention is explained to a detail. 

(Example 1) The nickel-cobalt alloy deposit with a thickness of 1-2 micrometers was made to form in 
one field of the cold rolled steel plate material which made the nickel-plating layer with a thickness of 1- 
2 micrometers form in both sides beforehand further first. Formation of this nickel-cobalt alloy deposit 
contained nickel-sulfate 240 g/1, nickel chloride 45 g/1, cobalt sulfate 15 g/1, boric-acid 30 g/1, and 
formalin 2.5 ml/1, processed them by PH4.0 and the wye ZLTBERUGU bath of 55 degrees C of bath 
temperature, and was performed. : 

[0017] Using this steel plate, drawing ironing was carried out and the positive-electrode can was formed 
in cylindrical [ of an owner bottom ] so that a nickel-cobalt alloy deposit side might become inside. The 
configuration of the deposit of this positive-electrode can is shown in drawing 2 . As shown in this 
drawing, the nickel-plating layer 10 with a thickness of 1-2 micrometers is formed in the steel plate 9 of 
a positive-electrode can, and the nickel-cobalt alloy deposit 11 with a thickness of 1-2 micrometers is 
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formed in the field which becomes the can inside on it. 

[0018] Thus, the conductive film which uses graphite powder as a principal component except for the 
part which touches the gasket of opening at the inner surface of the formed positive-electrode can was 
formed. The method of application of a conductive film dilutjes the conductive paint which uses graphite 
powder as a principal component with low-boilihg point organic solvents, such as a methyl ethyl ketone, 
and performs it by applying to a positive-electrode can inner surface in the shape of a fog with a spray 
gun, and it is made not to apply it to the part which touches the gasket of positive-electrode can opening. 
After applying conductive coating material with a spray gun, a solvent is evaporated with a dryer. The 
thickness of the remaining electric conduction film has desirable about 1-10 micrometers. The 
configuration of the deposit of this positive-electrode can is shown in drawing 3 . In drawing 3 , 12 is a 
conductive film. 

[0019] The JIS LR6 form (AA form) alkaline battery shown in drawing 1 was assembled using the 
positive-electrode can with which the conductive; film shown in drawing 3 was formed. In this drawing 
1 , 1 is the positive-electrode can of the closed-end cylindrical shape which serves as the positive- 
electrode terminal manufactured by the aforementioned approach, as described above, a nickel-plating 
layer with a thickness of 1-2 micrometers is formed in the inner surface side of this positive- electrode 
can, a nickel-cobalt alloy deposit with a thickness of 1-2 micrometers is formed on it, and the conductive 
film is further formed on it. 

[0020] three positive electrodes which carried out pressing to the shape of a cylinder into this positive- 
electrode can - division restoration of the mixture 2 is carried out. a positive electrode - the oxy-nickel 
hydroxide 120 weight section which coated the mixture;2 with the cobalt compound, the graphite 
powder 10.5 weight section, and the alkali electrolytic-solution 6.0 weight section - mixing - this - a 
die ~ using — a predetermined pressure — hollow — cylindrical - pressing — carrying out — a high- 
capacity -izing of discharge capacity sake - a positive electrode - the graphite powder content in a 
mixture 2 is 8 mass %. moreover, a positive electrode ~ the separator 3 of the shape of a closed-end 
cylinder which consists of a nonwoven fabric of Vinylon and PVA fiber is arranged at the centrum of a 
mixture 2. It fills up with the gel zinc negative electrode 4 which consists of polyacrylic acid as non-**- 
ized zinc alloy powder, the alkali electrolytic solution, and a gelling agent through this separator 3. In 
the gel zinc negative electrode 4, as the negative-electrode currept collection rod 5 of true iron inserts 
the point in the gel negative electrode 4,. it is equipped with it; the insulating gasket 6 which consists of 
duplex annular poly amide resin is Arranged by the up periphery of the negative-electrode current 
collection rod 5, and the up inner skin of the positive-electrode can 1. Moreover, the ring-like metal 
plate 7 is arranged between the duplex annular sections of an insulating gasket 6, and it is arranged by 
the metal plate 7 so that the metal obturation plate 8 of the hat mold which serves as a negative-electrode 
terminal may contact the head of the current collection rod 5. And seal opening of the inside of the 
positive-electrode can 1 is carried out with the gasket 6 and the metal obturation plate 8 by making the 
opening edge of the positive-electrode can 1 crooked in the inner direction. 

[0021] (Example 2) The conductive film which uses graphite powder as a principal component was not 
formed in the inner surface, but the JIS LR6 form (AA form) alkaline battery was assembled like the 
example 1 using the positive-electrode can manufactured like the example 1 except it. 
[0022] (Example 1 of a comparison) The JIS LR6 form (AA form) alkaline battery was assembled like 
the example 1 except it, using the thing in which the conductive film which carries out drawing ironing 
of the cold rolled steel plate material which made the nickel-plating layer with a thickness of 1-2 
micrometers form in both sides beforehand at the cylindrical shape of an owner bottom, and uses 
graphite powder as a principal component at a medial surface was formed, as a positive -electrode can. 
[0023] (Example 2 of a comparison) After carrying out drawing ironing of the cold rolled steel plate 
material at the cylindrical shape of an owner' bottom, the JIS LR6 fonh (AA forrii) alkaline battery was 
assembled like the example 1 except it, using what was made to form a nickel-plating layer with a 
thickness of 1-2 micrometers, and formed the conductive film which uses graphite powder as a principal 
component at a medial surface as a positive-electrode can. 

[0024] (Example 3 of a comparison) The JIS LR6 form (AA form) alkaline battery was assembled like 
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the example 1 of a comparison except it without forming in a medial surface the conductive film which 
uses graphite powder as a principal component. 

[0025] (Example 4 of a comparison) The JIS LR6 form (AA form) alkaline battery was assembled like 
the example 2 of a comparison except it without forming in a medial surface the conductive film which 
uses graphite powder as a principal component. 

[0026] (Example 5 of a comparison) a positive electrode - a mixture - the JIS LR6 form (AA form) 
alkaline battery was assembled like the exaniple 1 except having used the inanganese dioxide for inside. 
[0027] (Example 6 of a comparison) The JIS LR6 form (AA form) alkaline battery was assembled like 
the example 5 of a comparison except it without forming in a medial surface the conductive film which 
uses graphite powder as a principal component. 

[0028] About each LR6 form alkaline battery of examples 1-2 and the examples 1-6 of a comparison 
assembled as mentioned above, the internal resistance and discharge capacity in 20 degrees G after . 
storing for zero day, ten days, and 60 days at 60 degrees C \y(ere investigated, and the result was shown 
in a table 1. Internal resistance (niohms) measured each ten cells using the IkHz alternating current 
ohm-meter, and showed those averageS.^Discharge capacity carried out 2-6hm continuous discharge trial 
about each ten cells, and showed the average of the persistence time (min.) to termination electrical- 
potential-difference 0.9V. 
[0029] 
[A table 1] 
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[0030] In addition, in a table, it is the coluinn of the, class- of plating, and "front plating" is plating 
performed before performing dray/ing ironing of this invention- and "back plating" is plating performed 
after performing drawing ironing. Even if it Stores examples 1-2 in:60 degrees C for 60 days, they are 
understood that there is little buildup of the internal resistance. of a cell and there is also little 
degradation of discharge capacity compared with the examples 1-6 of a comparison, so that clearly from 
the above-mentioned table. 

[0031] (Example 3) The temperature of 500-600 degrees C was applied to the hoop of the cold rolled 
steel plate material in which the cobalt deposit was made to form for several hours, and the nickel-cobalt 
alloy deposit was made to form between a. nickel-plating layer and a cobalt deposit on a nickel-plating 
layer with a thickness of 1-2 micrometers to both sides beforehand;.Using this steel plate, drawing 
ironing was carried out and the positiv^^electrode can was formed in the cylindrical shape of an owner 
bottom. The configuration of the deposit of this positive-electrode can is shown in drawing 4 . As shown 
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in this drawing, the nickel-cobalt alloy deposit 11 with a thickness of 1-2 micrometers is formed in the 
steel plate 9 of a positive-electrode cari;^and the cobalt deposit 13 with a thickness of 1-2 micrometers is 
formed on it. 

[0032] Thus, the conductive film which uses graphite powder as a principal component like an example 
1 except for the part which touches the gasket of opening at the inner surface of the formed positive- 
electrode can was formed. The method of application of a conductive film dilutes the conductive paint 
which uses graphite powder as a principal conjponent with low-boiling point organic solvents, such as a 
methyl ethyl ketone, and performs it by applying to a positive-electrode can inner surface in the shape of 
a fog with a spray gun, and it is made nqt to apply it to the part which touches the gasket of positive- 
electrode can opening. After applying Conductive coating material with a spray gun, a solvent is 
evaporated with a dryer. The thickness of the remaining electric conduction film has desirable about 1- 
10 micrometers. The configuration of the deposit of this positive-electrode can is shown in drawin g 5 . 
In drawing 5 , 12 is a conductive film. The JIS LR6 form (AA form) alkaline battery shown in drawing 
1 as well as an example 1 was assembled using the positive-electrode can with which the conductive 
film shown in drawing s was formed, the. positive electrode of this cell - the graphite powder content in 
a mixture 2 is 8 mass %. 

[0033] (Example 4) The conductive film which uses graphite powder as a principal component was not 

formed in the inner surface, but the JIS:1.R6 iform (AA fbrm) alkaline battery was assembled like the 

example 3 using the positive-electrode can manufactured like the example 3 except it. 

[0034] (Example 7 of a comparison) The JIS LR6 form (AA form) alkaline battery was assembled like 

the example 5 of a comparison using the positive-electrode can manufactured like the example 3 except 

it. 

[0035] (Example 8 of a comparison) The conductive film which uses graphite powder as a principal 
component was not formed in the inner surface,, but the JIS LR6 form (AA form) alkaline battery was 
assembled like the example 7 of a comparison except itrAbout the examples 3-4 assembled as 
mentioned above, said .examples 1-4 ofea coipparison^ arid each LR6 form alkaline battery of 7 and 8, the 
internal resistance and discharge capacity in 20 degrees C after storing for zero day, ten days, and 60 
days at 60 degrees C were investigated, and the result was shown in a table 2. Internal resistance 
(mohms) measured each ten cells using the IkHz alternating current ohm-meter, and showed those 
averages. Discharge capacity carried out 2-ohm continuous discharge trial about each ten cells, and 
showed the average of the persistence, time (min.) to termination electrical-potential-difference 0.9V. 
[0036] 

[A table 2] : / 
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[0037] Compared with the examples 1-4 of a comparison, and 7 and 8, even if it stores, examples 3-4 in 
60 degrees C for 60 days, they are understood that there is little buildup of the internal resistance of a 
cell and there is also little degradation pf discharge Rapacity, so that clearly from the above -mentioned 
table, spacing of the crack in which the degrfee of hardness generated [ become / the crystal of plating / 
precise ] this by becoming high at the time of processing since the nickel-cobalt alloy deposit was 
formed in the question of a steel plate and a cobalt deposit ~ O.lnmi or less ~ becoming (it being about 
0.2-0.5mm only by the conventional nickel plating) - this sake ~ a positive electrode — while a touch 
area with a mixture and a conductive film becomes large - a positive electrode — it is because the 
adhesion of a mixture improved. ' \ • 

[0038] (Example 5) Tlie nickel-plating layer with a tjiicl^ness of 1-3 micrometers was made to form in 
one field of cold rolled steel plate material, and the mckbl-cobalt aUoy deposit was made to form in 
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another field. Formation of this nickel-cobalt alfoy deposit was performed like the example 1. Using this 
steel plate, drawing ironing was carried^out aijd the positive-^electrode can was formed in the cylindrical 
shape of an owner bottom so that a nickel -cqbalt alloy deposit side might bepome inside. The 
configuration of the deposit of this positive-electrode can is shown in drawing 6 . As shown in this 
drawing, the nickel-plating layer 10 with a thickness of 1-3 micrometers is formed in one field of the 
steel plate 9 of a positive-electrode can, and the nickel-cobalt alloy deposit 11 with a thickness of 1-3 
micrometers is formed in another field. Thus^ the conductive film which uses graphite powder as a 
principal component except for the par(> which touches the gasket of opening at the inner surface of the 
formed positive-electrode can was formed: The inethod of application of a conductive film dilutes the 
conductive paint which uses graphite powder as a principal component with low-boiling point organic 
solvents, such as a metjiyl ethyji ketone^nd performs it by applying.to a positive-electrode can inner 
surface in the shape of a fog with a' spr^y guiiy and it is made not to a;pply it to the part, which touches the 
gasket of positive-electrode can ojiening. After applying conductive coating material with a spray gun, a 
solvent is evaporated with a dryer. The thickness of the remaining electric conduction film has desirable 
about 1-10 micrometers. The configuration of the deposit of this positive-electrode can is shown in 
drawing 7 . In drawing 7 , 12 is a conductive film, 

[0039] The JIS LR6 form (AA form) alkaline battbry $hown in drawing 1 was assembled using the 
positive-electrode can with which the CQnductive film Shown in drawing 7 was formed. In this drawing 
1 , 1 is the positive-eleptrode can of thei^plosed-end cylindrical shape which serves as the positive- 
electrode terminal manufactured b^ the aforementioned approach, as described above, the nickel-cobalt 
. alloy deposit 11 with a thickness of 1-3 micrometers is formed in the inner surface side of this positive- 
electrode can, and the conductive film 12 is formed on it. a positive electrode - the graphite powder 
content in a mixture 2 is 3 mass %. 

[0040] (Example 6) a positive electrode, -7 the JIS LR6 form (AA form) alkaline battery was assembled 

like the example 5 except thfe graphite >owder'cpntent of a mixture being 5 mass %. 

[0041] (Example 7) a positive electrode,- the JIS LR6 f6rm.(AA form) alkaline battery was assembled 

like the example 5 except the graphite powder content pf a mixtvire being 8 mass %. 

[0042] (Example 8) ilie conductive filtd which'uses graphite powder as a principal component was not 

formed in the inner surface of a positiye-electirode can, but the JIS LR6 form (AA form) alkaline battery 

was assembled like the example 5 except it. 

[0043] (Example 9) The conductive film which uses graphite powder as a principal component was not 
formed in the inner surface of a positive-electrode can, but the JIS LR6 form (AA form) alkaline battery 
was assembled like the example 6 except it. ' 

[0044] (Example 10) The conductive film which :use^ graphite powder as a principal component was not 
formed in the inner surface of a positiy|;electrode can, 5but the JlS LR6 form (AA form) alkaline battery 
was assembled like the- example 7:;fexceplt it. ' ; 

[0045] (Example 9 of a comparison) The JIS LR6 forrn (AA form) alkaline battery was assembled like 
the example 5 except it, using the thing in which the conductive film which carries out drawing ironing 
of the cold rolled steel plate material which made the nickel-plating layer with a thickness of 1-3 
micrometers form in both sides beforehand at the cylindrical shape of an owner bottom, and uses 
graphite powder as a principal component at a medial surface was formed, as a positive-electrode can. 
[0046] (Example 10 of a comparison), a positive electrode the JIS LR6 form (AA form) alkaline 
battery was assembled like the example' 9 of d coiriparison except graiphite: ****** of a mixture being 

8%. ' . : ■ ;.. ' ■ : • 

[0047] (Example 11 of a comparison) After carrying out drawing ironing of the cold rolled steel plate 
material at the cylindrical shape of an owner bottom, the JIS LR6 form (AA form) alkaline battery was 
assembled like the example 5 except it,.using what was made to form a nickel-plating layer with a 
thickness of 1-3 micrometers, and formed the conductive film which uses graphite powder as a principal 
component at a medial surface as a positive-electrode can. 

[0048] (Example 12 ofta comp^ison);a positive electrode --^^^ LR6 form (AA form) alkaline 
battery was assembled like the .exainple 11 of acbmpafison ^xc^pt the graphite appending rate of a 
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mixture being 8%. ' 

[0049] (Example 13 of a comparison) 'Jhd JIS 'LR6 form (AA form) alkaline battery was assembled like 
the example 9 of a comparison except it without fonning in ah i^ conductive film which 

uses graphite powder as a principal coi^ponent.i l /: 

[0050] (Example 14 of' a comparison) The JIS' I:R6 fortii (AA fonri) alkaline battery was assembled like 
the example 10 of a comparison except it without forming in an inner surface the conductive film which 
uses graphite powder as a principal component. 

[0051] (Example 15 of a comparison) The JIS LR6 form (AA form) alkaline battery was assembled like 
the example 11 of a comparison except it without forming in an inner surface the conductive film which 
uses graphite powder as a principal conipbneht. i \ 

[0052] (Example 16 of a comparison) The JIS LR6 form ( alkaline battery was assembled like 

the example 12 of a comp^risoh excepUt without formii^ in ari inneir surface, the cond film which 
uses graphite powder as a principal coriiponeiit,! ' - 

[0053] (Example 17 of a cbmparison) The JIS LR6 form (AA fomi) alkaline battery was assembled like 
the example 5 of a comparison using the positive-electrode can manufactured like the example 5 except 
it. . . 

[0054] (Example 18 of a comparison) The conductive film which uses the end of vote lead powder as a 
principal component was not formed in the inner surface, but the JIS LR6 form (AA form) alkaline 
battery was assembled like the example 17 of a comparison except it. 

[0055] About each LR6 form alkaline battery "of the exainples 5-10 assembled as mentioned above and 
the examples 5-12 of ia'coniparisoij, the'interhaliresistaAce and dischsu'ge capacity in 20 degrees C after 
storing for zero day, ten days, and'60 days at 60 degrees C were investigated, and the result was shown 
in a table 3. Internal resistance (mohms) measured each ten cells using the IkHz alternating current 
ohm-meter, and showed those averages, Discharge capacity carried out 2-ohm continuous discharge trial 
about each ten cells, and showed the average of the persistence time (min.) to termination electrical- 
potential-difference 0.9V. . • V . 
0056] ' . ' . .... 

A table 3] ^ ' / ! - \ 
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[0057] Even if it stores examples 5-10 in 60 degrees C for 60 days, they are understood that there is little 
buildup of the internal resistance of a c^U and there is also little degradation of . discharge capacity 
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compared with the examples 9-18 of a comparison, so that clearly from the above-mentioned table, 
spacing of the crack generated at the time of processing since as for this the nickel-cobalt alloy deposit 
was formed in the inner surface of a positive-electrode can by the cell of examples 5-10, the crystal of . 
plating became precise: and the degree of hardnesis became high O.lnuri or less - becoming - this sake 
- a positive electrpde -r while a touch area >vith a mixture and a.coiictuctive film becomes large - a 
positive electrode - it is because t][ie adhesion off a mixture improvedMn addition, a positive electrode - 
since the effectiveness over internal resistance does not go up even if it makes [ more ] the graphite 
appending rate of a mixture than 8%, but discharge capacity tends to fall on the other hand, 8% of a 
graphite appending rate is desirable. 
[0058] 

[Effect of the Invention] it explained above - as r- the alkaline battery of this invention — each - a 
positive-electrode can and a positive eili^ptrode -r by having improved the ni the problem of 
internal resistance buildup:and the profete^ qt *;^****'^^** lowering accompany high-capacity-izing 
can be solved, and the alkaline iattery which was excellent in the heavy-loading property and the 
storage property with high capacity can be offered. 



[Translation done,] 
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